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ABSTRACT
I n creased d em an d for agri cu l tu ral prod u cts, th e aspi rati on s of
ru ral com m u n i ti es an d a growi n g recogn i ti on of pl an etary bou n d -
ari es ou tl i n e th e com pl ex trad e-offs resou rce u sers are faci n g on
a d ai l y basi s. M an agem en t probl em s typi cal l y i n vol ve m u l ti pl e
stakeh ol d ers wi th d i verse an d often con fl i cti n g worl d vi ews, n eed s
an d agen d as, i n an en vi ron m en t wi th growi n g u n certai n ty. H ow to
i m prove th e fl ow of i n form ati on between d eci si on m akers? Wh at
fu tu re l an d scapes wi l l best resol ve th e apparen tl y con fl i cti n g d e-
m an d s? To ad d ress th ese q u esti on s, ou r m eth od ol ogy h as been
based on parti ci patory m od el i n g an d ‘eth n oph otograph y i n en vi r-
on m en tal sci en ce’, a term we h ave coi n ed to d escri be ou r u se of
ph otograph y to expl ore th e percepti on s of l an d scape by resou rce
u sers. We appl y th ese cou pl ed m eth od s i n th e soci al -ecol ogi cal
l an d scape of th e Al aotra, M ad agascar. Wi th i n th e real m s of th e
Al aReLa (Al aotra Resi l i en ce Lan d scape) proj ect, we h ave d e-
vel oped con ceptu al m od el s th at l i n k actors, resou rces, n orm s an d
i n sti tu ti on s, ecol ogi cal processes an d soci al d yn am i cs th rou gh
parti ci patory m od el i n g worksh ops. Th ese i n vol ved farm ers, aca-
d em i cs, con servati on i sts an d d eci si on m akers. Recogn i zi n g an d
u n d erstan d i n g th e m u l ti pl e l i n kages an d feed back l oops between
al l of th ese com pon en ts an d processes i s a cru ci al fi rst step i n th e
d esi gn of soci al l y acceptabl e strategi es. I n th i s paper we h i gh l i gh t
th e i n teracti on of parti ci patory research an d ph otograph y, to sh ow
h ow th ey exch an ge an d n u rtu re each oth er, an d h ow th i s ap-
proach al l ows th e evol u ti on of a com m on u n d erstan d i n g of a so-
ci al -ecol ogi cal system .
RÉSU M É
L' au gm en tati on d e l a d em an d e d e prod u i ts agri col es, l es aspi ra-
ti on s d es com m u n au tés ru ral es et l a recon n ai ssan ce croi ssan te
d ’u n e pl an ète au x fron ti ères l i m i tés m etten t en exergu e l es com -
prom i s com pl exes au xq u el s l es u ti l i sateu rs d es ressou rces son t
con fron tés d e m an i ère q u oti d i en n e. Ces probl èm es d e gesti on i m -
pl i q u en t gén éral em en t d e m u l ti pl es parti es pren an tes ayan t d es
vi si on s d u m on d e et d es besoi n s vari és et sou ven t con fl i ctu el s,
d an s u n en vi ron n em en t où l ' i n certi tu d e au gm en te. Com m en t
peu t-on am él i orer l e fl u x d ' i n form ati on en tre l es pren eu rs d e d é-
ci si on ? Qu el s fu tu res u ti l i sati on s d u terri toi re résou d ron t au
m i eu x d es d em an d es apparem m en t con trad i ctoi res ? Pou r répon -
d re à ces q u esti on s, n otre m éth od ol ogi e a été basée su r l a m o-
d él i sati on parti ci pati ve et l ' « eth n oph otograph i e en sci en ces d e
l ' en vi ron n em en t », term e q u e n ou s avon s créé pou r d écri re n otre
u ti l i sati on d e l a ph otograph i e afi n d ’expl orer l es percepti on s d e
l eu r en vi ron n em en t par l es u ti l i sateu rs d e ressou rces. N ou s appl i -
q u on s ces m éth od es cou pl ées d an s l e paysage soci o-écol ogi q u e
d e l ' Al aotra, à M ad agascar. Dan s l e cad re d u proj et Al aReLa (Al ao-
tra Resi l i en ce Lan d scape), n ou s avon s d ével oppé d es m od èl es
con ceptu el s q u i rel i en t l es acteu rs, l es ressou rces, l es n orm es et
i n sti tu ti on s, l es processu s écol ogi q u es et l a d yn am i q u e soci al e à
travers d es atel i ers d e m od él i sati on parti ci pati ve. Les parti ci pan ts
en étai en t d es agri cu l teu rs, d es u n i versi tai res, d es con servati on -
i stes et d es d éci d eu rs. M ettre en évi d en ce et com pren d re l es
l i en s m u l ti pl es et l es bou cl es d e ren forcem en t en tre tou s l es com -
posan ts et processu s est u n e prem i ère étape cru ci al e d an s l a
con cepti on d e stratégi es soci al em en t acceptabl es. Dan s cet ar-
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ti cl e, n ou s sou l i gn on s l ' i n teracti on en tre l a rech erch e parti ci pati ve
et l a ph otograph i e, afi n d e m on trer com m en t el l es éch an gen t et
se n ou rri ssen t l ’u n e d e l ’au tre, et com m en t cette approch e per-
m et u n e évol u ti on vers u n e com préh en si on com m u n e d ' u n sys-
tèm e soci o-écol ogi q u e.
STAGI N G PARTI CI PATORY RESEARCH
Protected areas gl obal l y cover 1 5. 4% of th e 1 3 bi l l i on h ectares
th at form Earth ’s l an d m ass (Degu i gn et et al . 201 4). I t d oes n ot
seem en ou gh to cu rb th e l oss of bi od i versi ty an d th e d ecl i n e of
wi l d popu l ati on s d ocu m en ted worl d over (Worm et al . 2006,
Bu tch art et al . 201 0, Card i n al e et al . 201 2). Yet, i t i s al m ost th e
sam e am ou n t th at i s d evoted to crop prod u cti on —arabl e l an d an d
perm an en t crops cover som e 1 . 6 bi l l i on h ectares accord i n g to
Gu i l l ou an d M ath eron (201 4). I t seem s u n l i kel y th at we wi l l be abl e
to establ i sh n ew parks to red u ce th e en vi ron m en tal d am age m an
i s cau si n g to th e bi osph ere. I n th i s con text, a cru ci al q u esti on i s
al so rel ated to h ow to d eal wi th h u m an d om i n ated l an d scapes.
Pett et al . (201 6: 2) n ote th at “[pol i cy- an d d eci si on m akers] h ave to
d el i ver an d trad e-off between m u l ti pl e bi od i versi ty, i n d i vi d u al , an d
soci etal ben efi ts (… ), en vi ron m en tal i n terven ti on s th at d el i ver m u -
tu al l y rei n forci n g ou tcom es for both bi od i versi ty con servati on an d
peopl e are h i gh l y d esi rabl e.” We are con fron ted wi th fu n d am en tal
q u esti on s: H ow d o peopl e cope wi th con fl i cti n g agen d as, power
i m bal an ces, u n certai n ty an d th e u n kn own wh en m an agi n g n atu ral
resou rces? H ow d o th ey resol ve th e trad e-offs between sati sfyi n g
th ei r n eed s an d m ai n tai n i n g th e ecosystem s th ey l i ve i n an d d e-
pen d on ? Orstom (2009) speaks of i n creased com pl exi ty of a so-
ci al -ecol ogi cal system (SES) wh en i ts su bsystem s su ch as
Resou rce System (e. g. , wetl an d s, forests), th e Resou rce U n i ts (e. g. ,
fi sh stock, m arsh es, protected area) or i ts Resou rce U sers (e. g. ,
fi sh ers, park ran gers) an d respecti ve Govern an ce System s (e. g. ,
M i n i stry of Agri cu l tu re, or M i n i stry of Fi sh eri es) are i n teracti n g wi th
each oth er an d feed i n g back at ei th er th e SES or l ower su bsys-
tem i c l evel s. Th e em ergen ce of tran sd i sci pl i n ari ty approach es i n
en vi ron m en tal an d su stai n abi l i ty sci en ces represen t i d eal pl at-
form s to accom m od ate th e i n teracti on s an d exch an ges between
an d am on gst d i fferen t types of actors to ad d ress aforem en ti on ed
q u esti on s (M ax-N eef 2005, Lan g et al . 201 2); Kates et al . (2001 : 641 )
su ggests th at “parti ci patory proced u res i n vol vi n g sci en ti sts, stake-
h ol d ers, ad vocates, acti ve ci ti zen s, an d u sers of kn owl ed ge are
cri ti cal l y n eed ed ” wh en d eal i n g wi th i n com pl ex an d com pl i cated
real m s su ch as n atu ral resou rces m an agem en t system s.
I n th i s arti cl e we provi d e i n si gh ts on h ow a parti ci patory
m od el i n g approach based on th e Com M od m eth od ol ogy (Eti en n e
et al . 201 4) an d art, i n parti cu l ar ph otograph y, are com pl em en ti n g
an d n u rtu ri n g each oth er to gai n i n creased u n d erstan d i n g of a
com pl ex l an d scape as th at of th e Al aotra, wh ere agri cu l tu ral
n eed s an d con servati on bi od i versi ty i n terests com pete over
space (e. g. , Waeber et al . 201 7a). Th i s con tri bu ti on i s pl aced i n th e
Al aReLa proj ect, wh i ch i s a “r4d ” research for d evel opm en t pro-
j ect su pported by th e Swi ss Program m e for Research on Gl obal I s-
su es for Devel opm en t.
PRESEN TI N G ACTORS AN D PLAYERS
M ad agascar, a gl obal bi od i versi ty h otspot (Gan zh orn et al . 2001 ),
h osts a vast vari ety of ecosystem s from very d ry to very wet
forests an d open l an d scapes (Waeber et al . 201 5); th i s h as created
a u n i q u e assem bl age of fl ora an d fau n a, wi th som e of th e speci es
bei n g fou n d on l y i n certai n areas of th i s bi g i sl an d (Wi l m é et al .
2006, 201 2), an d m an y bei n g th reaten ed or on th e bri n k of exti n c-
ti on . I n th e n orth -eastern part of th e i sl an d , Lake Al aotra was on ce
th e bi ggest i n l an d fi sh su ppl i er. I t i s referred to as th e l ead i n g ri ce
gran ary of M ad agascar. I ts m arsh es al so provi d e h abi tat to th e
Al aotra Gen tl e Lem u r (Hapalemur alaotrensis), th e on l y l em u r spe-
ci es to l i ve con stan tl y on water (Waeber et al . 201 7b). I n 2003,
Lake Al aotra was th e th i rd wetl an d i n M ad agascar to be d esi g-
n ated as a Ram sar si te; i n 2007, th e M al agasy govern m en t ad d ed
th e Al aotra as a n ew protected area i n th e con text of th e Du rban
vi si on ; i n J u n e 201 5, th e Al aotra h as been i n scri bed as a perm an -
en t Protected Area (Waeber et al . 201 7a). Despi te th ese form al l a-
bel s, m arsh es are bu rn t to expan d ri ce fi el d s an d to ease access
to fi sh pon d s (Ral ai n asol o et al . 2006, Copsey et al . 2009a, b, Rat-
si m bazafy et al . 201 3), th ereby red u ci n g th e si ze of l em u r h abi tat.
Wh i l e bu sh m eat h u n ti n g was i n d ecl i n e i n th e earl y 2000s
(Ral ai n asol o 2004), i t recen tl y spran g back, probabl y d u e to th e
pol i ti cal i n stabi l i ty an d th e l ack of govern an ce an d l aw en force-
m en t d u ri n g th e H i gh Au th ori ty of Tran si ti on (H AT) peri od
(2009–201 3) (Ran d ri an j a 201 2). Red u ced l i vel i h ood opti on s forced
m an y resi d en ts i n to th e m arsh es i n search of al tern ati ve sou rces
of protei n s, m ai n l y bi rd s an d m am m al s. Du ri n g ou r focu s grou p
m eeti n gs an d parti ci patory gam e worksh ops (cf. Rei bel t et al .
201 7), fi sh ers were al so rai si n g th e con cern th at m ore an d m ore
peopl e are en teri n g m arsh es i n d esperate search for fi sh , an d
th ey catch th em by an y m ean s possi bl e. As a resu l t, th e on ce
th ri vi n g fi sh eri es of Lake Al aotra are n ow i m peri l ed . Overfi sh i n g,
l i ke bu sh m eat h u n ti n g or l oggi n g, are cl assi c exam pl es of a con -
servati on cri si s d u ri n g ti m es of pol i ti cal tu rm oi l (e. g. , Gol d en 2009,
I n n es 201 0, Ran d ri am al al a an d Li u 201 0, J en ki n s et al . 201 1 ). Des-
perate peopl e take wh atever acti on i s n eed ed to m ake en d s m eet.
M an y en vi ron m en tal ch al l en ges, h owever, are “rem otel y con -
trol l ed ” (cf. Waeber an d Wi l m é 201 3).
Th e Al aotra h as m an y d i fferen t actors (Fi gu re 1 ) posi n g i n -
creased ch al l en ges to th e on es respon si bl e for th e m an agem en t
of th e wetl an d s. Th e bi ggest grou p of actors are th e farm ers an d
fi sh ers. Th ei r acti on s ch an ge th e l an d scape; th ey d i rectl y d epen d
on i ts n atu ral resou rces to sati sfy th ei r n eed s. Bu t th ey are n ot
al on e. I n th e su pporti n g rol e, m i d d l em en an d con su m ers are
l i n ked to th e d i rect actors by a web of exch an ges an d reci proci t-
i es, m aki n g th e d eci si on s of th e l atter th e l ogi cal ch oi ce. An d th en
th ere i s th e secon d type of actors: th e pol i cy m akers, regu l ators,
respon si bl e for th e n orm s an d pol i ci es th at sh ape an d en abl e d e-
ci si on m aki n g by th e m ai n actors. Th ese are often peopl e th at d o
n ot d eri ve th ei r su bsi sten ce from th e l an d an d i ts resou rces. Th e
l arge n u m ber of poor peopl e are pron e to take ch an ces i n th e
form of i l l egal l an d con versi on s, h u n ti n g, m i n i n g, an d l oggi n g. Th i s
bri n gs i n to pl ay a th i rd type of actors: th ose wh o h ave th e power
to abu se th e si tu ati on of th e m ai n actors an d kn ow h ow to m an i p-
u l ate an d i n terfere wi th th e su pporti n g rol es an d th e regu l ators.
Th ey are powerfu l an d ‘above th e l aw’. N o strategy for con serva-
ti on th at d oes n ot take th em i n to con si d erati on wi l l work. Two
ch an ges can red u ce th e l i kel i h ood of th ese actors’ i n terferen ce
an d l i m i t th ei r power: th e fi rst, a red u ced exposu re of th e d i rect
actors (farm ers, fi sh ers), ach i eved by i m provi n g th ei r econ om i c
si tu ati on an d th u s red u ci n g th ei r vu l n erabi l i ty to ch an ge. Th e
secon d , better govern an ce th rou gh i n creased accou n tabi l i ty of
th e regu l ators. Creati n g con d i ti on s th at can i n crease tran sparen cy
i n n atu ral resou rces m an agem en t i s a cru ci al step toward s an y
tan gi bl e sol u ti on (Gri n d l e 2004, bu t see al so Kol stad an d Wi i g
2009).
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Th rou gh ou r seri ou s gam es (h apti c m od el s), peopl e can ex-
pl ore th e com pl exi ty of th e i ssu es at stake, sh atter th ei r i l l u si on of
u n d erstan d i n g, an d create space for com m u n i cati on an d n egoti -
ati on (e. g. , García-Barri os et al . 201 5, Le Page et al . 201 6, Garci a et
al . 201 6). Th e m od el s are fi rst d evel oped th rou gh worksh ops
wh ere l ocal em pi ri cal kn owl ed ge m eets sci en ti fi c kn owl ed ge on
an eq u al basi s. H ere, farm ers an d fi sh ers expl ai n ed to th e re-
search team wh at m atters to th em wh en d eci d i n g to m an age re-
sou rces (Rei bel t et al . 201 7; Fi gu re 2). We th en tran sl ate th ese earl y
m i n d -m aps (Fi gu re 2) i n to board gam es, wh ere actors becom e
pl ayers, resou rces are token s, n orm s an d processes d efi n e th e
ru l es, an d th e l an d scape i s th e board . Th ese gam es can be pl ayed
by th e m ai n actors, by regu l ators, or by oth er actors. Th rou gh ou t
th e l earn i n g process, we can refi n e ou r u n d erstan d i n g, wh en th e
pl ayers propose fi xes to th e gam e, an d we can u se th e gam e
board to expl ore poten ti al pol i cy—or scen ari os—an d see h ow
pl ayers d evi se n ew strategi es to cope wi th th em . Fi n al l y, th e gam e
sessi on an d th e board can be u sed as m etaph ors to d i scu ss abou t
th e real worl d (Fi gu re 2).
WH EN ORAL N ARRATI VE M EETS VI SU AL I N TERPRET-
ATI ON
I n M ad agascar, soci al or col l ecti ve m em ory (sen su Coser 1 992)
an d oral trad i ti on i s sti l l u bi q u i tou s; th i s i s evi d en t al so d u ri n g sci -
en ti fi c m eeti n gs, wh ere every worksh op starts wi th a kabary
(l en gth y d i scou rse) i n l ocal d i al ect, an d al so cl oses wi th a trad i -
ti on al n arrati ve gi ven by a m ore el d er an d respected m em ber of
th e com m u n i ty (Col e 1 997). Th u s, gam e pl ayi n g al l ows th e l ocal
actors, i n ou r case fi sh ers an d farm ers, to express th em sel ves or-
al l y an d th u s con tri bu ti n g to a broad er an d d eeper i n si gh t of th e
soci al -ecol ogi cal system . A professi on al ph otograph er (ADG)
j oi n ed th e research team , an d l i ke th e research ers, spen t exten -
d ed peri od s of ti m e i n th e Al aotra. Em bed d i n g wh at we d u bbed
‘eth n o-ph otograph y i n en vi ron m en tal sci en ces’ (Box 1 ) i n th e re-
search proj ect, we seek to d evel op syn ergi es between th i s arti sti c
approach an d th e parti ci patory acti on research d escri bed earl i er.
Research ers th ereafter u se th e ph otograph y as a su pport to en -
gage l ocal stakeh ol d ers, d i scover n ew el em en ts of th e system ,
an d bri n g research ou tcom es beyon d th e wal l s of acad em i a (cf.
Fi gu re 2 for th e i n terl i n ki n g of ph otograph y, m en tal m od el s, an d
Fi gu re 1 . Stakeh ol d er m ap d evel oped i n th e cou rse of th e Al aReLa proj ect, i l l u strati n g th e soci al -ecol ogi cal n etworks of th e Al aotra l an d scape. An actor i s represen ted by
a h exagon , an d i s acti ve i n on e to fi ve zon es of th e l an d scape; l ake (bl u e), wetl an d s (l i gh t green ), agri cu l tu ral zon e (yel l ow), grassl an d s (oran ge), an d forests (d ark green ).
Th e posi ti on of an actor sh ows i ts con n ecti on s wi th oth ers as wel l as th e spati al scal e of acti vi ty; th e cl oser an actor i s to th e cen ter, th e sm al l er th e spati al ran ge an d
bi gger th e d epen d en cy on l ocal resou rces (vi l l age l evel ). AFD = Fren ch Devel opm en t Agen cy; CECAM = m i crocred i t i n sti tu ti on ; CI = Con servati on I n tern ati on al ; CI SCO =
regi on al sch ool au th ori ti es; J I CA = J apan I n tern ati on al Cooperati on Agen cy; M N P = M ad agascar N ati on al Parks; M WC = M ad agascar Wi l d l i fe Con servati on ; OTI V =
m i crocred i t i n sti tu ti on ; VOI = l ocal associ ati on respon si bl e for m an agem en t of n atu ral resou rces at com m u n i ty l evel .
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rol e pl ayi n g gam es). Th e ph otograph er u sed th e parti ci patory re-
search proj ect to d evel op n arrati ves abou t ti m el i n es, rol es an d
actors.
Th e m od u s operan d i for th e ph otograph y proj ect h as wel l
i d en ti fi ed steps m atch i n g th e d evel opm en t of th e parti ci patory
m od el i n g process. I n th e d i agn osti c ph ase, th e ph otograph er
j oi n ed research ers i n th ei r i n i ti al fi el d work an d brou gh t a fi rst h ar-
vest of pi ctu res. We obtai n ed th ree d i fferen t batch es of pi ctu res:
(i ) a set of bl ack an d wh i te an al og pi ctu res (‘an al ogi es’) sh owi n g
th e l i fe of vi l l agers as seen th rou gh th e ph otograph er’s eyes; (i i ) a
set of col or d i gi tal pi ctu res overl appi n g th e fi rst set bu t wi th l ess
of an aesth eti c parti -pri s an d d ocu m en ti n g th e work of th e re-
search ers; an d (i i i ) a set of i n stan t ph otograph s u si n g a Fu j i I n stax
cam era th at were gi ven d i rectl y to th e peopl e as th e fi rst step i n
sh ari n g th e proj ect ou tcom es, i n th i s case, th ei r i m age, wi th th em
(Fi gu re 3). Th rou gh ph otograph y we fol l owed th e d i fferen t types of
actors we h ad i d en ti fi ed i n th e system , i n th ei r d ai l y l i ves, an d see
i f an d h ow th ey i n tercon n ect, d ocu m en ti n g th ei r soci al -ecol ogi cal
n etworks (see al so Fi gu re 1 ) th at are at th e basi s of kn owl ed ge
prod u cti on an d col l ecti ve acti on s i n a l an d scape to d ocu m en t th e
d i fferen t rol es a person takes i n th e system an d i n th e tran sd i sci p-
l i n ary research process (Opd am et al . 201 3). We wan ted to h ave
portrai ts of th em ‘acti n g’, e. g. , ‘a d ay i n th e l i fe of a fi sh erm an ’ for
exam pl e, an d of th em ‘pl ayi n g th ei r rol es’ i n th e rol e pl ayi n g
gam es we h ad co-d esi gn ed wi th th em (e. g. , Rei bel t et al . 201 7). As
a resu l t, th i s started th e secon d i terati on of th e proj ect, th e ex-
pl orati on ph ase, wi th th e secon d fi el d vi si t ai m i n g at fi l l i n g th ese
gaps (Fi gu re 4). N ot on l y d i d parti ci pan ts take h om e th e ph oto-
graph s, bu t th e pl ayers al so took h om e th e gam e sh eets. I t i s ou r
assu m pti on th at, by com bi n i n g th e ph otograph er’s an d th e actors’
vi ews th rou gh th i s i terati on , we can obtai n a fu l l er represen tati on
of th e soci al -ecol ogi cal -econ om i cal system . Th e ph otograph s an d
gam e sh eets taken h om e wi l l al so al l ow th e l ocal parti ci pan ts to
en ri ch fu rth er i terati on s wi th m ore d etai l s for a better u n d erstan d -
i n g of th e system (Fi gu re 2). We expect su rpri ses to em erge from
th ese i n teracti on s between th e vi l l agers, th e research ers an d th e
ph otograph er. I n a l on ger proj ect (e. g. , l on ger th an th e th ree years
of th e Al aReLa proj ect), we wou l d con ti n u e d oi n g i terati on s l i ke
Fi gu re 2. Tran sform ati ve l earn i n g, i . e. , th e acq u i si ti on of kn owl ed ge an d u n d erstan d i n g th rou gh cri ti cal th i n ki n g (M ezi rov 1 997), wi th cou pl ed approach es i n an i terati ve
process. [1 ] stakeh ol d er m appi n g (cf. Fi gu re 1 ); [2] bl ack an d wh i te an al og pi ctu res d escri bi n g th e vi l l agers’ d ai l y l i fe; [3, 4, 5] soci al -ecol ogi cal n etworks an d m en tal
m od el s, as wel l as typi cal l an d scapes of th ree stu d y si tes m apped on a fi gu re i l l u strati n g rel i ef an d l an d cover types, respecti vel y i n th e An d reba regi on [3] al on g th e l ake
bord er, th e h i l l y n orth n ear Voh i m ari n a [4] , an d th e western pl ai n s n ear An ororo [5] ; [6] styl i zed l an d scape wi th th e l ake (bl u e) an d wetl an d s (l i gh t green ) h om e to th e
n arrow ran ged en d em i c bi od i versi ty, th e agri cu l tu re zon e (yel l ow), th e h i l l y grassl an d s (oran ge) an d rem ote rai n forest (d ark green ); [7] a respected ol d m an com i n g from
th e can oe port at d u sk after a fi sh i n g j ou rn ey; [8] board gam e represen ti n g th e l an d scape, token s an d card s for th e rol e-pl ayi n g gam e wh ere actors becom e pl ayers; [9]
resu l t of th e i terati on process i n eth n oph otograph y i l l u strati n g th e farm ers an d fi sh erm en worki n g tech n i q u es; [1 0] gam e sh eet fi l l ed by each parti ci pan t d u ri n g a gam e
sessi on an d to be taken h om e to sti m u l ate d i scu ssi on s i n a h ou seh ol d on th e u n d erstan d i n g of th e Al aotra as an i n tegrated l an d scape.
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th ese, i . e. fi el d an d feed back, for as l on g as th e parti ci patory pro-
j ect l asts. We sh ou l d th en even tu al l y approach satu rati on —wh ere
n o n ew topi c em erges from th e ph otograph y n or from th e i n ter-
vi ews. We wi l l th en en ter proj ect cl osu re.
Th e i m portan ce of h avi n g an extern al person to th e pl ace,
trad i ti on s, an d cu l tu re com es from th ei r abi l i ty to see th i n gs th at
th e actors m ay be too i n vol ved to n oti ce. Th e i terati on aspect of
th e m eth od en su res th at th e l ocal actors can q u esti on th ei r vi ews
by con fron ti n g th em wi th th e on es of th e ph otograph er an d re-
search ers. Al th ou gh i t i s u n su re wh eth er l ocal farm ers wi l l ch an ge
th ei r h abi ts, at l east th ey m i gh t d evel op a d i fferen t vi ew abou t
th em . Th e pi ctu res i n th i s sen se act l i ke th e gam es. Th en th e
‘western eye’ i s com pl eted by th ei r vi ews an d i t stops bei n g en -
ti rel y extern al . I n ad d i ti on , th e fi n al arti sti c work an d th e exh i bi -
ti on s were ach i eved i n col l aborati on wi th a M al agasy
ph otograph er from An tan an ari vo, bri n gi n g i n yet an oth er poi n t of
vi ew, i n th i s case on e th at sh ares th e sam e cu l tu re wi th th e actors
bu t com es from a d i fferen t l ocati on . Du ri n g exh i bi ti on s i n th e Am-
baton d razaka regi on research si tes, sch ool ch i l d ren (pri m ary an d
secon d ary l evel s) were i n vi ted to vi si t an d i n teract wi th th e ph oto-
graph ers an d th e research ers. Th ey pl ayed gam es an d exch an ged
vi ews abou t th e ph otograph i c represen tati on of th e Al aotra l an d -
scape an d acti vi ti es th at are th ei rs. On e of th e posi ti ve ou tcom es
was th at m an y expressed th at th i s even t h ad h el ped th em real i ze
th e i m portan ce of th ei r en vi ron m en t an d cu l tu re. Som e even d i s-
covered aspects of th ei r en vi ron m en t th ey were u n aware of, su ch
as th e d i versi ty of fi sh i n g tech n i q u es.
EPI LOGU E
Com pl exi ty i s overwh el m i n g. Em braci n g i t req u i res bei n g abl e to
th i n k on th e m u l ti pl e cau sal l i n ks an d feed back l oops between al l
th e d i fferen t com pon en ts of th e system th at i n teract, an d al l ow
for ch an ge i n com m on u n d erstan d i n g. I t req u i res ti m e an d th e
possi bi l i ty to d evote atten ti on to probl em s beyon d th e i m m ed i ate
n eed s or th e d ay-to-d ay acti vi ti es. I t n eed s seei n g th i n gs we d o
n ot n orm al l y pay atten ti on to. I t cal l s for a space of freed om
wh ere th e m u l ti pl e aspects of th e probl em s at stake can be ap-
proach ed i n a n on -th reaten i n g en vi ron m en t. Ph otograph y al l ows
u s to create a com m on vi su al represen tati on of th e worl d as seen
from m u l ti pl e eyes. Th e m od el s (gam es) we co-d esi gn gi ve d epth
Box 1 . Eth n oph otograph y i n en vi ron m en tal sci en ces.
Wh at: Eth n oph otograph y h el ps to pu t faces beh i n d th e sci -
en ti fi c fi n d i n gs. I t provi d es com m u n i cati on al tern ati ves i n th e
real m s of en vi ron m en tal sci en ces an d rel ated topi cs. Th e
m od u s operan d i i s i n spi red by eth n ograph y an d i n cl u d es l on g
stays i n th e fi el d , cl ose col l aborati on wi th sci en ti sts, an d par-
ti ci patory ph otograph y wi th l ocal an d regi on al stakeh ol d ers
an d th u s d i ffers from cl assi c d ocu m en tary ph otograph y. Th e
ou tcom es en com pass coh eren t seri es of i m ages bri d gi n g th e
gap between sci en ce an d art; ph otograph y i n su pport of sci -
en ti fi c resu l ts an d sci en ce brou gh t to th e m ai n stream vi a
ph otograph y. Th e ph otograph er con n ects th e sci en ti sts an d
th e l ocal stakeh ol d ers to l essen th e ‘wh i te coat syn d rom e’.
Th e ph otograph y i s u sed al on gsi d e oth er form s of research
an d en gagem en t—i n tervi ews, parti ci pan t observati on , parti -
ci patory m od el i n g vi a rol e-pl ayi n g gam es—to foster tran sd i s-
ci pl i n ari ty. At th e core, i t u ses ph otograph y as a m ed i u m to
con fron t th e percepti on s of research ers an d stakeh ol d ers.
Th e parti ci patory approach associ ates an u n con d i ti on al posi t-
i ve atti tu d e d eri ved from th e fi el d of faci l i tati on an d observan t
parti ci pati on . Cou pl ed wi th th e sci en ti fi c proj ect worksh ops of
parti ci patory m od el i n g, th e ph otograph er d ocu m en ts th e
d ai l y l i fe an d work of th e i n h abi tan ts, th e research ers i n th e
fi el d an d th ei r i n teracti on s wi th l ocal s. H e th erefore i n tegrates
th ei r vi si on s an d percepti on s of th e l an d scape, i ts resou rces
an d actors d u ri n g th e sh ooti n g process. Th i s i s d on e th rou gh
d i scu ssi on s wi th th e ‘m od el s’ abou t th e way th ey wan t to be
portrayed d u ri n g speci fi c i terati on worksh ops. I n stan t ph oto-
graph y i s al so perform ed i n ord er to get a q u i ck feed back, bu t
al so to gi ve back to th e l ocal s as wel l as u si n g th ei r i m age
an d kn owl ed ge (e. g. , at con feren ces or i n arti cl es).
H ow: We created th e con cept of i terati on worksh ops to con -
verge to a set of sh ared vi si on s. Th ese i terati on s were d on e
wi th th e l ocal peopl e on -si te an d wi th al l n ati on al an d i n tern a-
ti on al stakeh ol d ers, bu i l d i n g on i terati on s over i terati on s. Du r-
i n g a fi rst vi si t i n each of th e si tes of th e proj ect, th e
ph otograph er bu i l t a corpu s of i m ages wi th h i s person al vi ew
on th e en cou n tered si tu ati on s an d vi si on , bi ased wi th per-
son al backgrou n d an d th e l i m i ted ti m e of th i s fi rst stay. Du ri n g
fu rth er vi si ts we organ i zed th e i terati on worksh ops, sh owi n g
th e l ocal s th e fi rst h arvest of pi ctu res an d aski n g th em to re-
fl ect on i t i n ord er to h el p portray th em an d th ei r l i ves i n a
m ore accu rate way. Th e basi c q u esti on was: “th i s i s wh at th e
ph otograph er saw, wh at d i d h e m i ss? ” Th erefore, an d wi th th e
stakeh ol d ers’ i n pu t, we en tered a n ew ph ase of ph otograph y
i n wh i ch we bu i l t u pon th e vi si on s previ ou sl y m i ssed to create
a sh ared vi si on . Th e l ocal s th en act as ‘fi xers’ bu t wi th th ei r
own agen d a, wh i ch i s th e way th ey wan t to be represen ted .
Th e resu l ti n g pi ctu res were th en u sed i n exh i bi ti on s d u ri n g
sci en ti fi c con feren ces to foster d i scu ssi on s an d bri n g n on -
stereotyped vi si on s from th e fi el d s bu t al so i n oth er n on -sci -
en ti fi c l oci (art gal l ery, cu l tu ral cen ters) to gi ve vi si bi l i ty to th e
gen eral pu bl i c abou t en vi ron m en tal sci en ces, l ocal peopl e’s
d ai l y l i ves an d con cern s.
Wh y: Th e u pgrad ed sets of pi ctu res are th en gi ven to th e
stakeh ol d ers (th rou gh th e exh i bi ti on s or bookl ets) as take
h om e m essages represen ti n g th e ad apted vi si on of th e l an d -
scape seen by a cam era wi th eyes from th e sci en ti sts, ph oto-
graph er an d stakeh ol d ers. Th i s becom es a bou n d ary obj ect
th at can be u sed i n n egoti ati on an d to tri gger fu rth er th ou gh t
processes. We observed th at th ese ph otograph s, som eti m es
togeth er wi th th e gam e sh eet for th e stakeh ol d ers h avi n g
parti ci pated to gam e sessi on s, h ave been pi n n ed on th e
h ou se wal l s, th u s en teri n g th e h ou seh ol d an d m ore i m port-
an tl y th e m en tal m od el s an d d eci si on m aki n g. Th ese m u l -
ti d i sci pl i n ary take h om e m essages take a n ew path toward s
th e u n d erstan d i n g of l an d scapes, th e i n teracti on s of th e vari -
ou s stakeh ol d ers i n th e l an d scape, an d al so th e way th ey wi l l
expl ai n om i tted vi si on s i n fu rth er i terati on s of th e process. I t
al so h el ps l ocal actors to real i ze th ey h ave som eth i n g i m port-
an t i n th e en vi ron m en t an d a way of l i fe th at th ey sh ou l d
treasu re an d protect.
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to th ese i m ages, al l owi n g to d efi n e th e l i n kages an d i n teracti on s
between th e d i fferen t el em en ts of a soci al -ecol ogi cal system . Th e
gam e sessi on s m ake parti ci pan ts m ore aware th at th ey are part
of a bi gger system by sh owi n g th em ph ysi cal zon es (ecosystem s)
as wel l as th e d i versi ty of stakeh ol d ers. Th e i m pact of gam es i s
l ess i n th e actu al ou tcom e of ch an ges i n ecosystem s, bu t rath er i n
th e em powerm en t of th e peopl e. I t al l ows th em to gai n con -
sci ou sn ess of th e d eci si on m aki n g process. Peopl e can ch oose
am on gst several opti on s wi th th e awaren ess th at th ei r d eci si on s
act u pon two d i m en si on s of th e soci al -ecol ogi cal system , wh i ch
are i n h eren tl y l i n ked an d i n tercon n ected , th ei r l i vel i h ood si tu ati on ,
an d th e ph ysi cal system . Th e gam es we pl ay l et u s tel l n arrati ves
abou t h ow th i n gs work an d h ow th ey cou l d work. Togeth er, re-
search ers, vi l l agers, con servati on i sts, d eci si on m akers an d ph oto-
graph er are en gaged i n an i terati ve d i al ogu e of n arrati ves an d
vi su al s, an d th u s are com pl em en ti n g bu t al so expl ori n g possi bl e
fu tu res of th ei r soci al -ecol ogi cal l an d scapes to m ake better d e-
ci si on s tod ay. Every d eci si on m atters an d h as con seq u en ces ‘fu r-
th er d own ’ i n ti m e an d space, even th e d eci si on to d o n oth i n g.
On e can n ot ch an ge th e worl d by taki n g pi ctu res an d pl ayi n g
gam es, bu t th e way peopl e th i n k can be ch an ged by sh owi n g
th em d i fferen t poi n ts of vi ews, an d th en “th e bal l i s i n th ei r
h an d s”.
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